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PREFACE 



— — «o— 



Having noticed that boiler explosions too frequently 
occur through neglect or incompetency ol the attend- 
ant, the translator has, with a view to lessen the num- 
ber of such occurrences, placed this little book before 
the public ; and he trusts that firemen, engineers and 
even boiler-owners may find in it much that may be 
of service to them. 

The book was originally written and published in 
Sweden by a society of experienced engineers (Tek- 
nologforeningen T. I., Stockholm) urging that the 
best way to prevent accident and afford a saving 
of fuel was to give strict regulations as to how a 
boiler should be fired and managed. It was favor- 
ably received by the public and has passed through 
several editions. 

The book is in two parts, the first of which con- 
tains, more extensively, rules and directions for the 
general care of boilers ; the second a summary of reg- 
ulations. 

It has been the aim of the translator through this 
work to use only such words and phrases as shaU be 
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readily understood by all classes for whom it is 
written. 

I desire to return my best thanks to Messrs. J. E. 
Greensmith and T. M. North for much valuable assist- 
ance rendered in the translation and revision of this 
work. 



Karl P. Dahlstrom, M.E. 



Mason Machine Wobes, iaunton. mass. 
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INTRODUCTION. 

The proper management of a boiler is of just as 
much importance as its proper construction, as it is 
liable to get out of order and become dangerous. Be- 
sides, it is necessary, in case of danger, to know what 
precautions should be taken to prevent accidents and 
save life and property. 

The fireman's duties are thus of far more impor- 
tance and claim far more knowledge than is generally 
understood, and his responsibilities are great. To at- 
tend to his business in a proper manner, he should know 
his duties exactly and be reliable, sober, and careful. 
The safety of himself and fellow-workmen and the 
durability of the tools and appliances in his care de- 
pending on his doing his duties very faithfully, he 
should always do his best to keep his boiler in good 
condition and make himself familiar with its proper- 
ties. 

It can be learned only by experience how to fire in 
the best and most economical manner with different 
kinds of fuel, and what is said here in this matter is 
therefore to be regarded only as a direction. 
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As to the management of the boiler, it is of the 
greaitest importance for the fireman to obtain necessary 
instruction, as faults and neglect that to people of 
inexperience seem to be of little note may often cause 
the most disastrous results. It is necessary that the 
fireman should pay strict attention to what there is 
to learn in this matter, and the following rules are a 
compendium of the principles every boiler-owner and 
fireman should thoroughly know, and the action that 
should be taken in regard to the safe management of 
boilers. 



Chapter I. 

FIRING AND ECONOMY OF FUEL. 
Precautions before Starting the Fire. 

Before starting the fire the fireman should see : 

1. That there is sufficient water in the boiler ; 

2. That the furnace* and flues are clean, and 

3. That the grate-bars are in their right places ; 

4. That there is nothing left in the furnace or 
flues (in case of repair having been made), and 

6. That the upper gauge-cock is open to let out 
the air from the boiler, while steam is forming. 

6. When the boiler is fed by hand-pump, he should 
see that this is in a good condition. 

7. That dampers and doors move easily, and 

8. That all other parts of the boiler are in com- 
plete order. 

* In order to gain more simplicity of language, the word "furnace" 
Is used through this work instead of the more correct "furnace or 
fire-box." 
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He must not rely on the supposition that the water, 
he has previously put in, is still in the boiler, as it may 
have run out, without his knowledge, through a leak 
or any open cock. He can neither be sure that the 
glass gauge shows the true water-mark, until he has 
examined it. This is done in the following manner : 
shut off the lower gauge-cock and empty the glass by 
the lower glass-cock ; then shut the glass-cock and 
open the gauge-cock ; if everything is all right, the 
water will now rise in the glass to the same height as' 
before. 

After Starting the Fire. 

After starting the fire, and the steam-pressure hav- 
ing begun to rise, he should see : 

1. That all the joints and packings are tight, and 

2. That all the cocks and valves move easily. 

The Care of the Fire. 

The fire must not be hurried too much, but should 
be left to gain its full strength slowly. This is done 
easiest by putting in only a small quantity of fuel at 
a time. By proceeding in this way, a nicer fire will be 
obtained in a shorter time than by heaping too much 
fuel, as this chokes the fire instead of increasing its 
force, thus causing a loss of time and fuel. 

Proper Firing. 

It is fired properly when the fuel is consumed in 
the best possible way, no more being burned than 
what is needed for producing a sufficient quantity of 
steam and keeping the steam pressure even. For this 
purpose, there must be a complete combustion in the 
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furnace, and it is going on when the fuel is burning 
with a irig lit flame y equally all over the grate, 

A blue flame, dark spots, and sm,oke show that the 
combustion is not complete, and should be carefully 
prevented. When the incomplete combustion is due 
to want of air, it can be overcome by increasing the 
draft. 

Restating the Draft. 

In order to niake a complete combustion possible, 
the draft must be so regulated as to get just the right 
quantity of air into the furnace, neither too much nor 
too little. The dampers and doors should therefore 
be managed with very much judgment. If possible, 
. the doors should be so arranged as to facilitate the 
regulating of the air-holes. 

After every firing, a small quantity of air should be 
let in over the grate through the regulating holes, or 
by keeping the furnace door a little while ajar. 

Smoke from the Chimney. 

Dark and heavy smoke from the chimney shows in- 
complete combustion and should be avoided, as a 
waste of fuel takes place. Most kinds of coal, how- 
ever, immediately after firing give more or less smoke^ 
that cannot be prevented. 

The Progress of Firing. 

It should be fired equally and regularly. The fuel 
should be put in frequently, each time only so much 
as is needed to maintain a bright fire. More than 
necessaiy being thrown in, the fire is cooled off and 
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the circulation of air is hindered ; if too little be put 
in, the fire cannot be kept up satisfactorily, as it soon 
grows so thin that more air passes through the grate 
than is advantageous for a complete combustion. 

The Fuel on the Orate. 

The grate must always be kept well covered with a 
fire of equal thickness. Bare spots must never be 
allowed, but should be covered over directly they 
appear, as cold air passes through in these places. 

The thickness of the fire is to be in accordance with 
the quality and size of the fuel, in order to let through 
the proper quantity of air. 

You should never put in coals of larger size than 
your fist. The coal being " hard," the fire should be 
as thin as possible, from three to six inches deep : 
when "soft" coal is used, the fire should be thicker, 
from five to eight inches deep. 

Peat and coke should be burned in a very thick fire, 
the former of ten to fifteen inches, the latter of fifteen 
to twenty inches in depth. 

Wood should be burned in a very heavy fire. 

Fire and Glean Out Rapidly. 

When firing or cleaning out is going on, ihe furnace 
door should be kept open only a short while, as too 
much cold air cools off the grate. Besides, the boiler 
is liable to get damaged, as every sudden change of 
leat occasions a sudden contraction or expansion of 
^lie boiler-sheets, causing leaky seams. Every un- 
necessary opening of the door should be dii<pensed with. 
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Decrease the Draft when Firing^. 

It is a good plan to decrease the draft when firing 
or cleaning out, by partly closing the damper or shut- 
ting off the access of air from below the grate, in 
order to have only draft enough to prevent the flame 
from rushing out when the door is opened. 

Do not Stir the Fire. 

Stirring the fire should be avoided as much as possi- 
ble, as it causes a waste of fuel by disturbing the com- 
bustion and by making fuel fall through th^ grate 
into the ash-pan. 

Cleaning Out. 

In firing with coal and coke, when so much slag is 
formed that the draft is suffering, the grate should be 
cleaned by slowly breaking up the cakes of slag with 
a poker and pulling them out. Rocking grates facili- 
tate the cleaning considerably. 

The furnace being large, it is best to clean half of 
it at a time. 

The fire should be cleaned no oftener than is 
necessary, as cold air enters the furnace while this 
work is going on. , 

Cleaning the Orate-bars and Ash-pan. 

In order to protect the grate-bars and maintain the 
draft, the ash-pan and the space between the tars 
should he kept clean. The spaces are cleaned from 
below with a claw, and the ashes in the pan are 
pulled out with a ra*ke or hoe. 
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Never Shut the Damper while there is Fire 

on the Orate. 

The damper must never be entirely closed while 
there is fire on the grate, as explosions dangerous to 
the boiler might occur in the flues. To ^^hank^^ the 
-fire at night — that is, to push it back on the grate 
and coTcr it over with fresh fuel — in order to have it 
ready in the morning, is dangerous, as it might cause 
gas explosions in the flues by a blazing up of the fire, 
if air comes in and is mixed with the gases derived 
from the fuel. 

Care, of the Fire during Short Stops in the Work. 

There being no need of extinguishing the fire while 
the boiler is not working — for instance, during short 
interruptions in the work — the damper must not be 
entirely closed, only shut off a little, so as to make 
the fire burn gently. At stops over night, it is safest 
to draw the fire and rekindle a neto fire in the 
morning. 

Dampers and Doors to Furnace and Ash-pan to be 
Closed when the Fire is Drawn. 

The dampers and doors to the furnace and ash-pan 
should always be closed after the fire has been drawn, 
in order to keep the heat of the boiler as long as 
possible. 

Firing into Two or More Furnaces. 

When there are two or more furnaces leading to the 
same chimney, they should be alternately fired, so 
that, when new fuel is thrown into one, there shall be 
a complete combustion in the others. 
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Dry Fuel. 

The fuel should be dry when used, as, if this is not 
the case, heat is lost, more than necessary being 
wasted ; besides, when the fuel is wet, pitchy sub- 
stances separate from the smoke and fasten to the 
sides of the tubes and flues, and so catch soot and fine 
ashes as they are carried along in the draft, forming a 
ooating which hinders the conduction of heat through 
the metal and makes the cleaning more difficult. The 
fuel, therefore, should be well protected from mois- 
ture, especially when porous substances, as peat and 
wood, are used. 

^^Hard" coal, however, which generally is liable , 
to crowd together on the grate, should be dampened 
before being thrown in, as it is then less liable to 
-crowd and will burn more freely. 

Loss of Heat. 

In order to save fuel, all loss of heat, of course, 
should be carefully avoided. For this purpose, the 
boiler, flues and furnace should always be cleaned 
frequently. Blowing off steam through the safety- 
valves or opening the furnace doors always cause a 
loss of heat, and should never occur where the fire is 
properly cared for. 
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Chapter IL 

FEED AND WATER-LINE. 
Feeding. 

The feeding of the boiler should be so regulated as 
to take place evenly and continuously and to keep the 
water 'line to the determined height. 

It can easily be done when a pump is used ; but 
when feeding with injectors, it is generally more diffi- 
cult unless the feeding be done frequently, a little 
water at a time. 

As the boiler is cooled off when feeding is going on, 
the furnace should not be re-fired at the same time, as 
this also tends to cool off the boiler. When, however, 
continuous feed is used, it should not he shut off when 
firing. 

The Water-line. 

The height of the water should be kept as constant 
as possible, according to the construction of the boiler 
from four to eight inches above the highest parts of 
the furnace or flues touched by the flame or the hot- 
test gasses. The point corresponding to the lowest 
water-line should always be plainly marked on the 
glass gauge. 

False Water-line. 

In boilers of high-pressure and small steam-room, 
it is often observed' that the water surface ^in the glass 
gauge rises, when the throttle-valve is opened, thus 
showing a higher point than the true waUvAxr\A. 
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Defective Feeding^ Apparatus. 

If the water-line ie decreasing although the feed 
apparatus is working, there are apparently defects 
somewhere, which prevent it from giving a suflBcient 
supply of water. Such troubles are generally due to : 

1. Leakage of the suction pipe. 

2. Choking in the pipes ; 

3. The valves not being tight ; or 

4. Superheating of the pump, and 

5. Very often had construction. 

When there is a test-cock on the pump, it can easily 
be ascertained if the pump is working properly. 

Formation of Scale. 

When steam is forming, tlie water only evaporates, 
and till foreign substances remain in the boiler, forming 
what is called *^scale," being more or less hard incrusta- 
tion on the sides of the boiler and tubes. Such incrus- 
tation being detrimental to the boiler and dangerous to 
its existence when thickly accumulated should be pre- 
vented, if possible. Some substances are successfully 
mixed in tlie water in order to neutralize the impurities 
and form a softer scale. Such are : pure coal-oil and 
sal soda, when the water contains sulphate of lime, and 
molasses etc., when carbonate of lime. 

The Water. 

The water should be as soft as can be procured, as 
it gives a looser scale than hard water. Where scale 
occurs, it should be removed frequently. In order to 
save fuel, the water should he slightly heated before 
feeding. Still, care shouxd be taken not to have it 
too hot, as pumps and injectors do not then work welL 
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Arrangements for Ascertaining the Water-line. 

There are used to ascertain the water-line in the 
boiler — 

1. Gauge-cocks, 

2. Glass-g3.uges, and 

3. Floats. 

The Oauge Cocks. 

The gauge-cocks should be so arranged that the bot- 
tom-cock is a few inches below and the top-cock a few 
inches aboye the water-line, the latter thus being in 
connection with the steam-room. When there are 
three cocks, the central one is placed on the water- 
line. They should be opened many times daily, and 
the top-cock should always give steam and the bottom- 
cock water. They should be kept open long enough 
to make sure whether steam or water escapes ; with a 
little experience this can be detected by the sound. 

They should be so constructed as to admit of their 
being cleaned by passing an iron wire through. 

The Glass Gauge. 

The glass-gauge is so applied that its top-cock con- 
nects with the steam-room, and its bottom-cock is be- 
low the water-line. The water-line will be shown in 
the centre of the tube. It should be examined once or 
twice a day, and more frequently when the feed-water 
is yery dirty. This is done by shutting the upper 
and opening the lower cock, which will give water ; 
the latter subsequently being shut off and the former 
opened, steam will appear. 

If steam and water do not appear in proper order, 
the cocks are choked and should be cleaned. 
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The bottom-cock must be opened cautiously, as the 
glass is liable to burst. The glass-cocks should always 
be perfectly tight, and as their being kept clean is of 
great importance, they should be so arranged as to be 
easily cleaned out. 

Glass-gauges with a narrow white stripe running 
the whole length of the glass on the side toward the 
boiler are recommended as showing the water-line 
more clearly, especially when the water is very dirty. 

The Float. 

The^oa^ is carried on the water surface and shows 
the water-line by means of an index or a recorder. 
It should be examined a few times a day by slowly 
raising or lowering the balance-weight, and should 
the recorder s'low the same height after the test as 
before it, all is right ; but if the float does not record 
properly, the cause is generally the packing, where 
the rod passes through the boiler-plate, being screwed 
up too tight or otherwise out of order, • 

Safety Plug. 

^herQ fusible plugs are inserted in the crown of 
the furnace, these should be examined and carefully 
scraped clean when the boiler is being cleaned, both 
on the water and fire side. This being neglected, 
they soon cease to be of use, as so heavy sediments of 
soot and scale fasten to them that they are liable not 
to melt, even when there is no water covering the 
crown of the furnace. 

The fusible plug should be exchanged every year, 
as it is useless for its purpose when old. 
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Alarm Whistle. 

When the float is connected with an alarm whistle, 
it is to be borne in mind that the whistle does not 
give its signal until the tvater has sunk below the 
point allowed ; the fireman, accordingly, has already 
neglected his duty when it is heard. 



Chapter III. 

LOW WATER AND FOAMING OR PRIMING. 

Low Water 

Will be found to exist — 

1. By insuflBcient feed. 

2. By foaming, or priming. 

3. By leakage. 

If, owing to one of these causes, the water should 
have sunk so low that any part of the boiler touched 
by the flames or the hottest gases is above the water 
surface, the plate in this place is rapidly heated and 
probably burnt, which seriously weakens its strength, 
thus causing danger of explosion. 

Precautions when the Water is too Low. 

If the water has sunk below the point allowed, it 
being made sure, however, that it still remains above 
the highest point reached by the flames, the fire 
should be choked by partly closing the damper, iu 
order to leave but little draft, and by opening the 
furnpce door, and also throwing on new fuel. Water 
should afterward be fed in to the necessary height^ 
and the firin<y then continue a&\)eioT^. 
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If the fireman cannot make sure how low the water 
has sunk, and if there is already danger of its having 
fallen below the highest point touched by the flames, 
the fire should be rapidly drawn. Should any diffi- 
culties be offered to this course, or the fire be burning 
with a strong fiame, or the crown of the furnace show 
signs of being red-hot, the fire should be choked with 
damp ashes, slag or soil or anything similar that is at 
hand, the furnace door and the damper should subse- 
quently be left wide open, and the ash-pan doors be 
closed, in order to cool off the boiler rapidly. 

Water must by no means be put in, and the steam- 
pressure must not be lowered by a quick exhaust of 
steam. If feeding be going on and if the throttle- 
valve be open, they should continue so, and care 
should always be taken that no sudden interruption 
in the action of the boiler should be effected. The 
safety-valve must not be touched, either if it be blow- 
ing off or be closed. 

Not until the boiler is perfectly cool, and it has 
been carefully examined and found to have suffered 
no damage, is water to be fed in and the fire started. 

Where these precautions are quickly taken, ex- 
plosions will generally be prevented, but they are in- 
evitable when the fireman loses his presence of mind 
and neglects to follow the above rules. 

Foaming or Priming. 

This is a violent ebullition of the water in the boiler 
and is generally caused by — 

1. The firing or feeding not being done regularly. 

2. The water-line being too high, or the steam-room 
too small. 

3. The evaporating surface being .too small. 
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4. The throttle-valve being opened too rapidly. 

5. The feed-water not being pure, especially when 
it contains fat substances. 

6. The boiler not being clean. 

Some authorities on steaiji make a distinction be- 
tween priming and foaming referring the former to 
causes 1 to 4 and the latter to 5 and 6, but such a dis- 
tinction is of little importance. 

When foaming occurs, the water is carried with the 
steajn and enters the cylinders, when the steam is used 
for an engine, impeding the motion of the piston, caus- 
ing it to move irregularly. If too much water enters 
the cylinder, there is danger of knocking a head out. 

It can become so excessive as to cause a scarcity of 
water in the boiler. 

Foaming or priming may be perceived by a sudden 
rising and falling of the water-line in the glass-gauge, 
and in steam-engines by a cracking noise in the cylin- 
ders. It can be overcome, or at least decreased, hy 
partially closing the throttle-valve, rapidly feeding in 
water and opening the furnace door. 



Chapter IV. 

STEAM PKESSURE 
Steam Pressure. 



This should never be allowed to exceed the highest 
limit. If the steam-gauge shows so rapid an increase 
of pressure as to give danger of exceeding the highest 
limit, water should be immediately fed in and the 
damper partially closed, in order to diminish the 
effect of the fire. If the preasuY^ ^VvoxsX^^i^'t^'Ji^^V^ 
'b allowed, the furnace doors s\iOu\dL \)^ Q^^^<i^ *^^2c^ 
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the ash-pan doors shut and the feeding apparatus 
should afterward be started ; but if the watei* haa 
fallen so low that there is any danger from that cause, 

then the feed must not be started. 

« 
The Steam Gaug^. 

The steam-gauge should be so applied as to be 
easily seen by the fireman, and there should be a 
plain mark on it showing the highest pressure allowed 
ih the boiler. Where spring gauges are used, as is How 
generally the case, they should be frequently compared 
with a quicksilver or metal control gauge. A quick- 
silver gauge with float being used, it should be fre- 
quently examined by slowly pulling the string, to 
make sure that the float moves freely in the tube. See 
that the finger points to zero when there is no pres- 
sure in the boiler. A two-way cock should be applied 
for closing the connection between the steam-gauge 
and the boiler, and at the same time to let in air to 
the steam-gauge ; this cock must be used a few times 
daily, in order to see that the steam-gauge finger 
points to zero when steam-pressure is cut off, and it 
should always be kept clean. 

Safety Valves. 

The safety-valve must be loaded m such a manner 
as to blow off sufficient steam that the highest pres- 
sure limit in the boiler shall not be exceeded, and 
this load must never he increased. In some cases it 
is a good plan to have this weight so arranged as to be 
inaccessible to the fireman. 

The valve is examined by slowly raising it a little, 
and, when let down, it should close perfectly tight. 
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If it does not close tight, turn it on its seat until it 
fits, or, where its construction does not permit this 
proceeding, raise it slowly a few times and let it down 
again. This not being sufficient, grind it to fit when 
the boiler is cool. 

The valve must never be opened by a sudden knock 
or pull, and it is essential that the load must by no 
means be increased to make the valve tight. 

The fireman is cautioned against hauging his diij- 
ner-pail, his shovel, or his boots to dry on the safety 
valve, lever, as the writer has seen done. 

When cleaning the boiler, all parts of the safety- 
valve should be examined to make sure that they are 
in order, and that the valve can rise from its seat to 
the proper height. 



Chapter V. 

CLEANING AND BLOWING OUT. 

Cleaning the Boiler. 

Dirt is removed from the boiler by washing and 
blowing out partially or totally. 

When the boiler is to be cleaned, the water should 
not he blown out hy steam-pressure ; it should remain 
in the boiler while it is cooling and should be let out 
through the blow-off cock and the mud holes. All 
mud plugs and man and hand hole covers are to be 
removed, the scale is to be loosened by light knocks 
with a hammer and the boiler to be washed inside 
with clean water. For this purpose water with \)res- 
8ure from a hose-pump or wateT-^OTY«>*\^ciOTL^^"v>Cifc\i^ 
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used. The scale should be removed as soon as possi- 
ble after the water has been let out, as there is con- 
siderable difficulty in detaching it, if allowed to dry 
and harden. 

All pipes and cocks should be examined, and all 
parts, inside and outside, most carefully looked after. 
The blow-off cock should be taken apart and oiled, 
and it should be seen that it is tight and works easily. 
The feed-pipes particularly are to be examined that 
they be not choked by sediment, which frequently 
occurs where there is a bend and at the inlet to the 
boiler 

Scale and sediment are generally deposited where 
the heat is strongest, and the plate around the fur- 
nace and flues should therefore be carefully cleaned ; 
they are most dangerous in these places, as prevent- 
ing, when grown too thick, the water from touching 
the plate, which is liable to turn red-hot and lose its 
necessary strength. The furnace, flues, and ash-pan 
should also be cleaned of soot and ashes. 

To Examine the State of the Boiler. 

When cleaning inside, it should be seen that there 
are no corrosions of importance in the sheet-seams 
and the cement packings of the manholes and pipe- 
flanges, these places being chiefly liable to corrosion ; 
and also that the stays and braces are in good order. 

All defects should, of course, be remedied as soon 
as possible. 

The outside of the boiler is to be well protected 
from moisture, and if the boiler is set up in brick- 
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work, it should be seen to that there is no dampness 
in it, as serious oxidations might be occasioned. 

Before screwing up the manhole and other covers, 
care should be taken that nothing is left in the boiler. 

Blowing Out Partially. 

It is blown out partially by opening the bottom 
blow-off while pressure is on the boiler, and letting a 
portion of the water out, when the sediment, having 
sunk to the bottom, is blown out with it. The best 
result is obtained if the water has been in rest for 
some time, thus giving the sediment time to settle. 

When a surface cock is attached to the boiler, it 
may be used instead of the bottom-cock, when blow- 
ing out partially, and it is used with more advantage 
when the feed-water contains salts. 

The Best Time to Blow Out. 

Boilers in shops and manufactories not working at 
night should be blown out partially in the morning y 
shortly after the fire is started. It is usually blown 
out so that the water-line falls one or one and a half 
inches ; the corresponding quantity of water should, 
of course, be fed in the evening before, in order to 
have the average water-line after blowing out. The 
rest at noon is also a good opportunity for blowing 
out. 

It is due to the purity of the feed-water as to how 
often such blowing out should be done ; this being 
very dirty, it should be blown out every morning and 
noon. 
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Blowing Out Totally. 

All the water should be blown out only as a means 
of necessity, a more complete change of water being 
necessary than can be attained by a partial blow out. 
It is 2>erf ormed in the same way, but should never be 
done under a higher steam-pressure than fifteen or 
twenty pounds. The fire should be extinguished be- 
fore blowing out. Some water should always be left 
in the boiler, as its cooling* off might take place so 
irregularly as to cause leaks. The doors and dampers 
are to be closed in order to facilitate a gi'adual cool- 
ing. 

It can be told from the sound of the running water 
when the blow-off cock is to be closed, suflBcient water 
being left when it flows unevenly and carries steam. 
To prevent the forming of a vacuum in the boiler 
when the steam i: condensed, the gauge-cocks should 
be opened after blowing, unless the boiler is provided 
with an automatic air-valve which lets in the air 
when the pressure has fallen to a certain limit. 

« 

Befilling the Boiler. 

When cold water is used, the boiler should be re- 
filled very cautiously, and not until it is perfectly 
cool. When hot water is used, the boiler should 
he hot, which is to be prefeu-red, there being no such 
liability to sudden and irregular changes of temper- 
ature as when using cold water. 
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Chapter VL 
general directions. 

How to Prevent- Accidents. 

In order to prevent accidents the fireman must 
never neglect — 

1. To watch most carefully that there may never 
be too little water in the boiler. 

2. To see that the steam-pressure must never ex- 
ceed the highest limit. 

3. To clean the boiler frequently and thoroughly. 

4. To note that all the apparatus and other parts 
of the boiler are always in complete working order. 

Repairs. 

All defects of the boiler and its parts must be re- 
paired as soon as possible, should they seem to be of 
ever so little importance, and leaks and other untight- 
ness should especially not be allowed to continue long. 

Never neglect to report to your superiors what you 
suspect to be wrong about your boiler, or you will be 
responsible for the consequences. Many times boilers 
explode, and whether the fireman survives the catas- 
trophe or not, he is charged with neglect, when the 
cause probably was a defective boiler. 

The Care of the Boiler when Not in Use. 

When the boiler is not to be used for some time, 
either the water should be let out and the boiler care- 
fully cleaned and wiped and means be taken to pro- 
tect it from moisture, or it a\io\AA. \i^ ^^x\ft^^^^ o^jciysk 
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full of water. The furnace and flues shou'd be swept 
and cleaned ; ashes and slag to be raked out and 
carried away. It may be he.e mentioned that damp 
ashes form a very strong corrosive, and will seriously 
injure any plates with which they come in contact, if 
allowed to stand any length of time. 

Finished iron surfaces should be covered with a 
composition of tallow and white lead, in order to 
prevent rust. 

Testing the Boiler. 

A repair of any importance having been made, and 
whenever a man of experience thinks it necessary (at 
any rate every five years), the boiler should he tested 
by pumping in water. When under test, the boiler 
is generally exposed to an effective pressure of twice 
the highest allowed when it is in use, but the work- 
ing pressure should not be exceeded by more than 
seventy-five to one hundred pounds. 

Trimming* and Cleaning* Outside. 

The cocks, valves and all brass or copper pipes 
fihcnld always be kept clean and bright, and ashes, 
slag or water must never be allowed to gather around 
tlie grate or ash-pan. The floor, ceiling and walls of 
the boiler-room are also to be frequently cleaned in 
order to afford safety against fire. 

Every good fireman will take pains to have every- 
thing look neat and clean around his boiler. 



THE FIREMAN'S GUIDE. 23- 



SUMMARY OF RULES. 



Before starting the fire take note — 

1. That there is sufficient water in the boiler ; 

2. That the glass-gauge or float shows the true- 
water-line ; 

3. That the grate and tubes are clean, and that tho 
grate-bars are in their right positions ; 

4. That the upper gauge-cock is open to let out the 
air from the boiler ; 

5. That the feed apparatus is in order ; 

6. That the dampers and doors move easily ; 

7. That all other parts of the boiler are in good 
condition. 

After starting the fire and steam-pressure, take note — 

1. That the joints and packings are tight ; 

2. That the cocks and valves move freely. 

Let the fire develop slowly i7i order to heat th& 
boiler gradually, rapid heating being detrimental to 
the life of the boiler. 

Fire evenly and regularly. After every firing, for 
a short while, keep the air-holes open or the furnace 
door ajar. Put in the fuel in small quantities and 
frequently, and keep the grate continually covered 
with afire of equal thickness. Cover over bare spots 
with fresh fuel. Never put in coal of larger size than 
your fist. 

Fire rapidly, and donH keep the furnace door open 
longer than necessary. Regulate the dei)th of the fire^ 
by the quality of the fuel, and so regulate the draft. 
as to make the fire burn with, a W\^^ ^-ajccifc, ^^^^^i!^ 
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all over the grate. Prevent as much as possible dark 
jsmoke issuing from the chimney. 

DonH stir the fire except token necessary. 

Clean the fire token needed. Never leave slag and 
ashes on the floor before the furnace. 

Keep the openings between the grate-bars well 
cleaned, and never let too many ashes gather in the 
ash-pan. 

Never shut the damper entirely wkile tkere is fire 
-on the grate. At short stops in the work, shut off 
the damper a little so as to keep the fire burning 
slowly. The day's work over, it is best to draw the 
fire and clean the grate. 

See that the fuel is dry^ when used. 

Regulate the feed as evenly as possible, so as to keep 
ike toater-line constant. 

Use the purest water to be obtained. 

The feed apparatus working badly is generally due 

to — 

1. Leakage of the suction pipe ; 

2. Choking in the pipes ; 

3. The valves not being tight or being checked in 
;6ome way ; 

4. The feed-water being too hot ; or 

5. The pump being heated. 

If there is a test-cock on the pump, examine if the 
pump is working properly. 

Note that the water-line does not vary, and par- 
ticularly see that it never falls too low. 

If the toater has fallen below the point allowed, 
tkere being no da^iger, kowever, of too lotv water, 
■choke the fire by partially closing the damper, put 
in new fuel, and open the furnace door. Subsequently 
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start the feed quickly to obtain the proper height 
of water. 

If there is danger from the toater having fallen too 
low, drato the fire rapidly. Should there be any diffi- 
culties to this proceeding or the fire be burning with 
a strong flame, choke the fire with damp ashes, slag, 
soil, or anything similar that is at hand ; then keep 
the furnace doors and dampers wide open and close 
the ash-pan doors. Tlie steam-pressure must hy no 
means he decreased hy feeding in water or suddenly 
Mowing off steam. If the feed apparatus is working or 
the throttle-valve be open, let them remain as they 
are for a short time, and when you close them, do so 
very cautiously. Don't touch the safety-valve, either 
if it be open or closed, and always avoid as much as 
possihle all sudden interruptions of the action of the 
boiler. 

To overcome foaming, close the throttle-valve, feed 
in water rapidly, and open the furnace doors. 

Turn the gauge-cocks open a few times daily. 

Examine the glass-gauge once or twice a day that it 
shows the true water-line. 

When a float is used, examine frequently that it 
moves freely. 

Keep the steam-pressure even, and never allow it to 
rise above the limit. 

Should the pressure exceed the limit, open the 
furnace doors and start the feed apparatus. 

Take notice that the steam-gauge is in order. 

The safety-valve should be so loaded as to blow off 
sufficient steam to prevent the steam-pressure from 
increasing above the limit. The determined load 
must never be increased. 
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Examine daily that the safety-valve moves freely 
and is tight. 

Always open the throttle-valve slowly. 

Clean the boiler inside frequently and carefully ; 
for this purpose let the water out, and don't start the 
cleaning until the boiler has had time to cool. If, 
however, there is not time to do so, let in cold water 
to mix with the hot in the boiler, in order to cool it 
the sooner. Be careful, however, that cold water 
does not come in contact with the hot plate. 

Examine and clean all cocks, valves and pipes, and 
look to all joints and packings, while cleaning the 
boiler, and look carefully that there he no important 
corrosions inside. 

Such corrosions generally occur in the seams and 
around joints. 

Blow off partially once or twice a day according as 
the water is more or less pure. Close the blow-off 
when the water has sunk one to one and a half inches. 

Protect the outside of the boiler from all moisture. 

Repair as soon as possible all defects on the boiler 
or its parts, especially leaks, etc. 

Always take care that the boiler and its parts are in 
good order, and keep all finished surfaces bright. 

Never let water remain on the floor about the 
boiler. Clean the boiler-room frequently, and take 
care that everything there is kept neat and in good 
order. 
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tents of Chapters: — 1. The lathe and its parts. 2. Method of 
holding and driving work. 3. Turning in wood. 4. Turning in 
metal. 5. The Slide-Rest. 6. Drilling and boring in the lathe. 
76 pages, 75 illustrations. 

MECHANICAL DRAWING SIMPLY EXPLAINED. By F. E. 
Powell. The threefold object of this book is to show how draw- 
ings are made, how to read other peoples* drawings, and how tp 
make practical working drawings. Contents of Chapters: — 1. 
Introduction. 2. The use and care of drawing instruments. 3. 
On " reading " and setting out drawings. 4. Inking-in and finish- 
ing drawings. 5. On drawing for reproduction. 78 pages, 44 
illustrations. 

MODEL STEAMER BUILDING. By Percival Marshall. A 

g Tactical handbook on the design and construction of model steamer 
ulls, deck-fittings, and other details, including a model torpedo 
boat destroyer, and a side-wheel passenger steamer. With laying- 
off tables. 64 pages, 39 illustrations. 

MACHINERY FOR MODEL STEAMERS. By Percival Mar- 
shall. A practical handbook on the design and construction of 
engines and boilers for model steamers, single and double cylinder 
engines, side wheel engines. The use of liquid, fuel, and the pro- 
portions of machinery for model boats. 64 pages, 44 illustrations. 

SIMPLE MECHANICAL WORKING MODELS. How to make 
and use them. By Percival Marshall. How to make the 
following: Water and win4 motors; hot-air engines; steam en- 
^ne and pump; slide valve launch engine; model steam boats; 
working locomotive in cardboard, model gravitation railway, etc. 
64 pages, 34 illustrations. 

• 

MODEL STEAM ENGINES. How to Understand Them and How 
to Run Them. By H. Greenly. Including examples of stationary 
locomotive, portable and marine engines. With different kinds 
of boilers and methods of getting up steam, as well as engine de- 
tails and valve mechanisms, etc. 87 pages and 55 illustrations. 

MODEL STEAM ENGINE DESIGN. A handbook for the De- 
signer of small Model Steam Engines, including original tables and 
calculations for speed, power, proportions of pumps, compound 
engines, and valve diagrams. By Robert M. de Vignier. Con- 
tents of Chapters: 1. Various Types. Speed of Model Engines. 
2r. Power Calculations. Materials. 3. Feed Pumps. 4. Com- 
potind Engines. 5. The Valve Diagram. 6. Engine Layout. Pat- 
terns. 102 pages, 34 illustrations. 



25c, BOOFCS. 

THE SLIDE VALVE SIMPLY EXPLAINED. A practical treatise 

for locomotive engineers by W. J. Tennant, revised and enlarged 
by J. 11. KiNEALY. Conteuts of Chapters: — Introduction. 1. 
The simple slide. 2. The eccentric, a crank. Special model to 
give quantitative results. 3. Advance of the eccentric. 4. Dead 
Center. Order of cranks. Cushioning and lead. 6. Expansion — 
lap and lead; advance, compression. 6. Double ported and piston 
valves. 7. The effect of alterations to valve* and eccentric. 8. 
Notes on link motions. 9. Cut-offs, reversing gears, etc. 89 pages, 
41 illustrations. 

MANAGEMENT OF BOILERS. The Fireman's Guide. A 
Handbook on the Care of boilers. By K. P. Dahlstrom. Espec* 
ially written in plain English for the use of beginners and firemen. 
Contents of Chapters: — Introduction. 1. Firing and Economy 
of fuel. 2. Feed and Water-line. 3. Low water and foaming or 
priming. 4. Steam-pressure. 5. Cleaning and Blowing out. 6. 
General directions. Summary of rules. 

INJECTORS. THEIR CONSTRUCTION, CARE AND MANAGE- 
MENT. By Frederick Keppy. Second edition. The best and most 
practical treatise on this subject as it is written by a practical 
engineer for the instruction of engineers. 69 pages, 45 illustrations, 
price 25c. 

REFRIGERATION AND ICE-MAKING. By W. H. Wakeman. 
Fourth edition. Consisting of practical notes and information for 
engineers. 43 pages, tables and illustrations, price 26c. 

STEAM TURBINES. How to design and build them. By 
H. H. Harrison. A practical handbook for model makers. Con- 
tents of Chapters. 1. General Consideration. 2. Pressure De- 
veloped by an Impinging Jet; Velocity and Flow of SteAm Through 
Orifices. 3. Method of Designing a Steam Turbine. 4. Com- 
plete Designs for DeLaval Steam Turbines; Method of Making' 
Vanes; Shrouding. 5. The Theory of Multiple Stage Ttirbines. 
With detail drawings and tables. 85 pages, 74 illustrations. 

MODEL BOILER MAKING. A practical handbook on the de- 
signing. Making and Testing of small Steam Boilers. By E. L. 
Pearce. Contents of Chapters: — 1. General principles of boiler 
design, materials, shape, proportions, strength, capacity, heating 
surface. 2. Stationery boilers. 3. Launch boilers. 4. Locomo- 
tive boilers. 5. Setting o^^t plates, spacing tubes, etc. 6. Boiler 
fittings. 7. Fuel, lamps, fire-grates. 86 pages, 35 illustrations. 

GAS AND OIL ENGINES SIMPLY EXPLAINED. A practical 
handbook for Engine attendants. By W. C. Runciman. Contents 
of Chapters: — Preface. 1. Introductory. 2. The component parts 
of an engine. 3. How a gas engine works. 4. Ignition devices. 
5. Magneto ignition. 6. Governing. 7. Cams and valve settings. 
8. Oil Engines. 88 pages, 51 illustrations. 



25c BOOKS. 

WOODWORK JOINTS. How to make and where to use them. 
A new revised and enlarged edition. Contents of Chapters: 1. 
Mortise and tenon joints. 2. Lap joints. 3. Dove-tail joints. 4. 
" Glue " joints. 5. Scarfing joints and joints for lengthening 
timbers. 6. Circular work, showing how to make joined woodwork 
frames in the form of ovals and circles. The work describes clearly 
the construction of the principle joints used in carpentry and 
joinery, and shows not only how to set them out, but indicates for 
what purpose they are best suited. 101 pages, 178 illustrations. 

THE LOCOMOTIVE, simply explained. By Chas. S. Lake. 
A first introduction to the study of the locomotive engine, their 
designs, construction and erection, with a short catechism in the 
form of questions and answers. 72 pages, 26 illustrations. 

STANDARD SCREW THREADS AND TWIST DRILLS. A 
Guide to. By George Gentry. The tables given are for small 
sizes of the following makers: — Whitworth Standard; British 
association standard; bicycle screw threads; cycle standard; V 
Standard and U. S. Standard forms; International standard thread, 
metric system; " Progress '* metric system of screws for watches; 
77 pages, 6 illustrations. 

SIMPLE CHEMICAL EXPERIMENTS. A series of instructive 
experiments in inorganic chemistry. By T. T. Baker. Contents 
of Chapters: — 1. How to fit up and equip a small chemical labora- 
tory. 2. How to fit up apparatus. 3. Elements and compounds. 
4. Preparation of Chlorine. Ammonia, hydrochloric acid, etc. 6. 
Combustion. 6. How to make oxygen; hydrogen; ozone; etc. 7. 
Preparation of metallic salts. 8. Sulphur. 9. The atmosphere. 
10. Making Chemicals. 72 pages, 19 illustrations. 

THE MODEL VAUDEVILLE THEATRE. By Norman H. 
Schneider. Describing the construction of a model theatre and the 
making of numerous devices to be used with it. With suggestion 5- 
for various novelties for an evenings' entertainment, including 
chapters on shadowgraphs, the use of a polyopticon, lighting effects, 
wave effects, storms, etc. etc. One of these small theatres can be 
made very easily and at small expense and will afford many hours 
of amusement not only to the young but also to the grown-up, 
as there is no limit to the scope of the entertainments that can be 
produced thereon, fully illustrated. 

SIMPLE SOLDERING BOTH HARD AND SOFT. Together with 
a description of inexpensive home-made apparatus. By Edward 
Thatcher, Instructor of Manual Training, Teachers' College, Col- 
umbia University.' 



EDUCATIONAL WOODWORK. By A. C. Horth. A complete 
manual for teachers and organizers of woodworking classes. Con- 
tents: 1. First Year Course. 2. Second Year Course. 3. Third 
Year Course. 4. Fittings and Furniture. 5. Discipline. 6. Organ- 
ization and Method. 7. The Instruction of the Physically and 
Mentally Deficient and Blind. 8. Object Lessons. Fully illus- 
trated with photographs, drawings and facsimile blackboard les- 
sons. 169 pages, 12mo., cloth. $1.00. t 

THE BEGINNER'S GUIDE TO CARPENTRY. A practical hand- 
book for Amateurs and Apprentices. By Henry Jarvis. Con- 
tents of Chapters: 1. Indispensable Tools. 2. How to Use the Saw. 

3. How to Use the Plane. 4. How to Use Chisels and Gouges. 
5. How to Use the Spokeshave, Axe, Pincers, Compasses, Gimlets, 
Brad-awls, Hammer, etc. 6. Maldng the Bench. 7. Timber: 
How Sold, etc. 8. Additional Tools and How to Use Them. 9. 
Sharpening Tools. 10. Home-made Tools and Appliances. 11. 
Facing up and Setting out Work. 12. On Setting out and Putting 
Together Work Joining at Other than Right Aiigles. 13. Glue: 
How to Purchase, Prepare, and Use. .14. How to Make Joints: 
Use of the Plough, etc. 15. Ornamenting Work, Curved Work, 
Scribing, etc. 128 pages, 99 illustrations, 12mo., boards. 60c.* 

MODEL SAILING YACHTS. How to Build, Rig. and Sail Them. 
A practical handbook for Model Yachtsmen. Edited by Percival 
Marshall. Contents of Chapters: 1. Introductory: Types of 
Yachts and Rigs: How to Choose a Model Yacht. 2. The Rating 
of Model Yachts. 3. The Construction of " Dug-Out " Yachts. 

4. The Construction of " Built-Up " Yachts. 5. Sails and Sail 
Making. 6. Spars and Fittings. 7. Rudders and Steering Gears. 
8. Notes on Sailing. 144 pages, 107 illustrations, 12mo., boards. 
60c.* 

WOODWORK JOINTS. How to make and where to use them; 
including mortise and tenon joints, lap joints, dovetail joints, 
glue joints and scarfing joints. With a chapter on Circular Wood- 
work, revised and enlarged edition . A practical guide for wood- 
workers. 101 pages, 178 illustrations. 25c. 

THE BEGINNER'S GUIDE TO FRETWORK. Containing full 
instructions on the Use of Tools and Materials; and six full size 
fretwork designs. With 39 pages and 26 illustrations. 26c. 

VENEERING, MARQUETRY AND INLAY. A practical instruc- 
tion book in the art of Decorating Woodwork by these Methods. 
By P. A. Wells. 79 pages, 37 illustrations. 25c. 

SOFT WOODS AND COLONIAL TIMBERS. The selection and 
uses of soft woods and colonial timbers. The cultivation, cutting 
and seasoning. By P. A. Wells. 57 pages, 15 illustrations. 26c 

HARD WOODS, ENGLISH AND FOREIGN. A practical de- 
scription of hard and fancy w(;ods used bv the carpenter and 
cabinet maker. By P, A, WiiLLs. 79 pages, "^19 illustrations. 26c 



WIRELESS TELEGRAPHY FOR AMATEURS A handbook on 
the Principles of Radiotelegraphy and the construction and work- 
ing of apparatus for short Distance Transmission. Bv R. P. How- 
grave-Graham. This is a most important new work for the am- 
ateiir who wishes to make apparatus that are not mere toys. 
While the author gives all the technical information that is neces- 
sary, the best part of the book is devoted to practical details, 
construction and operation, making the book one of the most 
valuable on this subject. Contents of Chapters: Preface. 1. 
History and Principles of Radio-Telegraphy. 2. The Poulsen 
System of Generating Electric Waves for Radiotelegraphy. 3. 
Practical Radiotelegraphy, Transmitting Apparatus. 4. Re- 
ceiving Apparatus. Appendix. 160 pages, 61 illustrations, 12mo., 
cloth. $l.iX)4 

THE A B C OP THE TELEPHONE By J. E. Romans. While 
this work is strictly elementary in the sense that it begins with 
the elements it nevertheless gives a very comprehensive survey 
of the entire field of telephone apparatus and construction in- 
cluding an excellent chapter on the theory of sound and another 
on the fttndamental principles of electricity. Written in plain 
language it is a book that can be recommended. The work is 
divided into 29 chapters and contains 375 pages, 268 illustrations 
and diagrams, 12mo., cloth. $1.00.* 

PRIVATE HOUSE ELECTRIC LIGHTING. A popular handbook 
of modem methods in wiring and fitting as applied to private 
houses, including a chapter on small generating plants. By F. H. 
Taylor. 2d edition, rewritten. Contents of Chapters: 1. Systems 
of Supply. 2. Systems of Wiring. 3. Arrangements of Circuits 
and Conductors, etc. 4. Arrangements of Lights and Switches. 
6. The Testing of an Installation. 6. The Materials and Accessories 
Used. 7. Cost of Installation Work. 8. Cost of Using Electric 
Light. 9. Generating Plant. 132 pages, 66 illustrations, 12m&., 
boards. 60c.* 

GROUPING OF ELECTRIC CELLS. A treatise on. By F. W. 
DuNTON. Treating of the numerous forms and grouping of electric 
eells for convenience, economy, efficiency and other reasons. 
Part I. — ^The Grouping of Similar Cells for Greatest Current. 
Introductory. Regular Groups. Irregular Points and General 
Rule. Part II. — ^The Economical of Similar Cells. The Shortest 
Group. The Smallest Group. Index, with numerous formulas. 
60 pages, 16mo., cloth. 60c. t 

PRACTICAL ELECTRICS. A universal handbook on everyday 
electrical matters, electric burglar and other alarms, different kinds 
of primary and secondary batteries, electric bells and annimciatof 
system, carbons, connections, induction coils, resistance and in- 
tensity coils, dynamo-electric machines, magneto dynamos, oon- 
struction, fire-risks, wires, lamps, measuring instruments, con- 
struction of microphones, phonographs; and photophones; motors; 
storage batteries; telephones; circuits and calls, etc., 136 pagef| 
126 iUustrationsi 8yo.| cloth. 76c. 



MODEL AEROPLANES. 

MODEL FLYING MACHINES, THEIR DESIGN AND CON* 
STRUCT ION. By W. G. Aston. Contents of chapters:—!. 
General principles and their application. 2. Power. 3. Support- 
ing surfaces. 4. Screws, and how to make them. 5. Tails and 
elevators. 6. Fins. 7. Designs. With a number of examples of 
monoplane, bi-plane, tandem bi-plane and tri-plane models. 8. 
Dirigibles. 9. Helicopters. 10. Ornithopters. 11. Winding ap- 
paratus. 12. Compressed air motor. A llrst-rate book for Model 
Makers, 125 pages, 95 illustrations, 12mo. boards, postpaid, for 55c. 

MODEL GLIDERS, BIRDS, BUTTERFLIES AND AERO- 
PLANES. How to Make and Fly Them. A booklet with one 
large sheet containing twelve butterflies and two birds In colors 
and material for making a small card-board Model . Aeroplane 
Glider. Complete in folder, postpaid, for 55c. 

MODEL AEROPLANES, HOW TO BUILD AND FLY THEM. 

By E. W. Twining. Consisting of one booklet and five large 
scaled drawings for three Twining Models, two of them being 
of the Bi-plane Glider type. Complete in folder, postpaid, for 55c. 

TWINING'S MODEL NO. 2. A complete set of the materials 
in the rough, including the rubber of a Bi-plane Model without 
th drawings, postpaid, for 65c. 

TWINING'S MODEL NO. 3. A complete set of matenals 
in the rough with rubber for the construction of this handsome 
Model Bi-plane without the drawings, postpaid, for $1.15. 

THE AEROPLANE PORTFOLIO. By D. Ross Kennedy. Con 
taining nine sheets of scale drawings of the following celebrated 
Aeroplanes: Bi-plane type — ^Wright, Farman, Voisin, Cody, Her- 
ring-Curtis. Monoplanes — Rep. Antoinette, Santos Dumont, and 
Bleriot. Each of these machines are here shown in End View, 
Plan and Elevation. Including booklet which contains a descrip- 
tion of each machine. This timely set of drawings should prove 
of value to everyone interested in this important new industry. 
The complete set in folder, postpaid, for 55c.. 

THE PERCY PIERCE FLYER. A large scale drawing of this 
prize-winning Monoplane. With all measurements and details 
showing a front elevation, a side elevation and a top elevation; 
with 8-page descriptive booklet of particulars postpaid, 15c. 

PERCY PIERCE DRAWING, with booklet and complete set of 
materials in the rough from which any one can make an exact 
duplicate of this dandy Model complete, postpaid, for $1.15. 

A THREE-FOOT MODEL AEROPLANE. Bleriot Type. By 
G. E. Alexander. A large scale drawing with measurements and 
descriptive matter showing the construction of a splendid Model 
Flying Machine. The Model from which this drawing is taken 
has proved a very successful flyer, postpaid for 15c. 



50 Cent Books. 



PRACTICAL DYNAMO AHD MO rOR CONSTRUCTION. A hand- 
book of Constructive Details and Workshop Methods used in 
Building Small Machines. By Alfred W. Marshall. Contents 
of Chapters: 1. Field Magnets. 2. Winding Field Magnets. 3. 
Drum Armature Building. 4. Ring Armature Building. 5. How 
to Wind Armatures. General Notes. Siemens or H Armatures. 
Polar Armatures. 6. How to Wind Armatures (continued). Drum 
and Ring Armatures. Binding Wires and Repairs. 7. Commutator 
Making. 8. Brush Gears. 9. Mechanical Details of Dynamos and 
Motors. 10. Terminals and Connections. 131 pages, 133 illustra- 
tionsy 12mo.y boards. 

MODEL SAILING YACHTS. How to Build, Rig. and Sail Them. 
A practical handbook for Model Yachtsmen. Edited by Percival 
Marshall. Contents of Chapters: 1. Introductory: Types of 
Yachts and Rigs: How to Choose a Model Yacht. 2. The Rating 
of Model Yachts. 3. The Construction of *' Dug-Out *' Yachts. 
4. The Construction of " Built-Up " Yachts. 6. Sails and Sail 
Making. 6. Spars and Fittings. 7. Rudders and Steering Gears. 
8. Notes on Sailing. 144 pages, 107 illustrations, 12mo.| boards. 

PRACTICAL MOTOR CAR REPAIRING. A handbook for Motor 
Car Owners and Drivers.. By Eric W. Walpord. Contents of 
Chapters: 1. The Motor. 2. Ignition. 3. Cooling Sj^tem. 4. The 
Carburettor: Exhaust and Lubrication Systems. 5. Transmission. 
6. Frames, Springs, Axles and Wheels. 7. Tires. 8. Causes and 
Effects. 9. Miscellaneous. 126 pages, 39 illustrationS| 12mo., 
boards. 

THE BEGINNER'S GUIDE TO CARPENTRY. A practical hand- 
book for Amateurs and Apprentices. By Henry Jarvis. Con- 
tents of Chapters: 1. Indispensable Tools. 2. How to Use the Saw. 
3. How to Use the Plane. 4. How to Use Chisels and Gouges. 
6. How to Use the Spokeshave, Axe, Pincers, Compasses, Gimlets, 
Brad-Awls, Hammer, etc. 6. Making the Bench. 7. Timber: 
How Sold, etc. 8. Additional Tools and How to Use Them. 9. 
Sharpening Tools. 10. Home-made Tools and Appliances. 11. 
Pacing up and Setting out Work. 12. On Setting out and Putting 
Together Work Joining at Other than Right Angles. 13. Glue: 
How to Purchase, Prepare, and Use. 14. How to Make Jcjnts: 
Use of the Plough, etc. 15. Ornamenting Work, Curved Work, 
Scribing, etc. 128 pages, 99 illustrations, 12mo., boards. ^ 

CIRCnLAR SLIDE RULE. The Use and Working of the Watch 
Calculator and Circular Slide Rule. Contents of Chapters: 1. 
The Watch Form of Calculator. 2. The Gravet Slide Rule. 3. The 
Theory of the Slide Rule and Calculator. With 10 folding plates 
of illustrations. 12mo.» limp doth* 



PRACTICAL DYNAMO AJXD MOTOR CONSTRUCTION. A 

handbcMDk of Constructive Details and Workshop Methods used in 
Building Small Machines. By Alfred W. Marshall. Contents 
of Chapters: 1. Field Magnets. 2. Winding Field Magnets. 3. 
Drum Armature Building. 4. Ring Armature Building. 6. How 
to Wind Armatures. Gieneral Notes. Siemens or H Armatures. 
Polar Armatures. 6. How to Wind Armatures (continued). Dnun 
and Ring Armatures. Binding Wires and Repairs. 7. Commutator 
Making. 8. Brush Gears. 9. Mechanical Details of Dynamos and 
Motors. 10, Terminals and Connections. 131 pages, 133 illustra- 
tions, 12mo., boards. 60c.* 

SMALL ACCUMULATORS. How made and used. An elementary 
handbook for the use of amateurs and students. By Pbrcival 
Marshall, A.I.M.E. Contents of Chapters: 1. The Theory of the 
Accumulator. 2. How to Make a 4- Volt Pocket Accumulator. 
3. How to Make a 32-Ampere Hour Accumulator. 4. Types of 
Small Accumulators. 5. How to Charge and Use Accumulators. 
6. Applications of Small Accumulators, Electrical Novelties, etc. 
Glossary of Technical Terms. 80 pages. 40 illustrations. 12mo., 
cloth. 50c. 

THE MAGNETO-TELEPHONE. Its construction, fitting up and 
adaptability to everyday use. By Norman Hughes. Contents of 
Chapters: Some Electrical Considerations: 1. Introductory. 2. 
Construction. 3. Lines, Indoor Lines. 4. Signaling Apparatus. 

5. Batteries. Open Circuit Batteries. Cl^^sed Circuit Batteries. 

6. Practical Operations. Circuit with Magneto Bells and Lightning 
Arresters. How to Test the Line. Push-Button Magneto Circuit. 
Two Stations with Battery Bells. 7. Battery Telephone. Battery 
Telephone Circuit. Three Instruments on one Line. 8. General 
Remarks. Index. 80 pages, 23 iUnstrations, 12ino., doth. 60c. 

ELECTRIC GAS LIGHTING. How: to install electric gas igniting 
apparatus, including the jump spark and multiple system for use in 
houses, churches, theatres, halls, schools, stores or any large building. 
Also the care and selection of suitable Batteries, Wiring and Re- 
pairs. By H. S. NoRRiE (author of Induction Coils and Coil Mak- 
ing). Contents of Chapters: 1. Introduction. Means of Producing 
Sparks, Induction, Induction Coils. 2. Application of Induction 
Coils to Gas Lighting. Forms of Burners used. Pendant, Rachet, 
Stem, Welsbach, Automatic Burners for Gasolene and Acetylene. 
3. How to Connect up Apparatus. Wiring a House. Locating 
Breaks or Short Circuits. Wiring in finished Houses. General 
Remarks. 4. Primary Coils and Safe Devices. 5. How to Wire 
and Fit up Different Systems for Lightning Large Buildings. 6. The 
Selection of Suitable Batteries for Gas Lighting, Repairs, Main- 
tenance, etc. 108 pages, 67 illustrations and diagrams, cloth. 60c. 



MODEL RAILWAYS. A handbcx>k on the choice of model loco- 
motives and railway equipment, including designs for rail forma- 
tions, and model railway signaling. By W. J. Bassett-Lowkb. 
72 pages, 80 illustrations^ 8vo., paper. 26c 

THE MODEL LOCOMOTIVE,, its Design and Construction. A 
practical manual on the building and management of Miniature 
Railway Engines, by Henry Greenlby. The book deals primarily 
with working model locomotives in all sizes, and for the most part 
for those built for the instruction and amusement of their owners. 
The subject is treated thoroughly and practically and profusely 
illustrated with details, diagrams and a number of large folding 
scale drawings. 276 pages, 9 in. z 6} in., cloth. $2.50. { 

THE WORLD'S LOCOMOTIVES. A digest of the latest loco- 
motive practice in the railway countries of the worid. By Chas. 
S. Lake. Contents of Chapters: 1. Introduction: Exigencies of 
Locomotive Design, Boiler Design and Construction. 2. Loco- 
motive Types; Cylinder and Wheel Arrangements. 3. British 
Locomotives: 4-4-0 Type Express Engines. 4. British Locomotives: 
4-4-2 Type Express Engines. 5. British Locomotives: Six Coupled, 
Single, and other Types of Express Engines. 6. British Loco- 
motives: Tank Engines. 7. British Locomotives: Shunting, Con- 
tractors, Light Railway, and Crane Locomotives. 8. British Loco 
motives: Goods Engines. 9. British Compound Locomotives. 10 
Colonial and Indian Locomotives. 11. Foreign Locomotives: Fotu*- 
Coupled Express Engines. 12. Foreign Locomotives: 4-6-0 and 
other T)^es. 13. Foreign Locomotives: Tank Engines. 14. For- 
eign Locomotives: Goods Engines. 15. American Passenger Loco- 
motives. 16. American Freight Locomotives. 380 pages, 376 
illustrations, 8 large folding scale plates. 4to., cloth. $4.00 net.§ 

MODERN BRITISH LOCOMOTIVES. By A. T. Taylor. 100 
diagrams to scale, principal dimensions and tables. Preface. In 
compiling this volume, the author's object has been to produce a 
book of reference which he hopes may fill a gap which exists in 
the ranks of locomotive publications. No pains have been spared 
in making the information given as trustworthy as possible, and 
the author takes this opportimity of thanking the different loco- 
motive engineers who have so courteously supplied the required 
information. The collection of diagrams represent the latest prac- 
tice on all the leading railways of &eat Britain. 118 pages, oblong, 
8vo., cloth. $2.00. 

LOCOMOTIVE CATECHISM. Containing 1600 questions and 
answers. This book commends itself to every engineer and fireman 
who are anxious for promotion. Written in plain language. 450 
pages, 223 illustrations, 24 folding plates, cloth. $2.00.1 

LOCOMOTIVE SLIDE VALVE SETTING. A practical little treatise 
for the apprentice and all interested in locomotives. By C. E. 
TuLLBY. 31 pages, 29 illustrations, 16mo.^ \xm^ ^<^'Cci<. ^:^^« 



Induction /. Coils 

How to Make and Use Them 

INCLUDING RUHMKORFF, TESLA AND MEDICAL COILS 

COILS FOR WIRELESS TELEGRAPHY 

AND X-RAY WORK. 

Spark Colls for Qas Engines, Electric Qas Lishtliig, &c., &c. 

By H. S. NORRIE. 

This work has been so well received that it has now reached the Fourth 

Edition (1907.) 



Considerable space in the new matter is given to the following: 
Medical and bath coils, gas engine and spark coils, contact breakers, 
primary and secondary batteries; electric gas lighting; new method 
of X-ray work, etc. A complete chapter on wireless telegraphy; 
a number of new tables and 25 new and original illustrations. 
Great care has been given to the revision to make this book the 
best American work on the subject. A very complete index, con- 
tents, list of illustrations and contents of tables have been added. 

CONTENTS OF CHAPTERS. 

1. Construction of coils; sizes of wire; winding; testing; insula- 
tion; general remarks; medical and spark coils. 2. Contact breakers. 
3. Insulation and cements. 4. Construction of condensers. 5. Ex- 
periments. 6. Spectrum analysis. 7. Currents in vacuo; air pumps. 
8. Rotating effects. 9. Electric gas lighting; in multiple; in series. 
10. Primary batteries for coils; varieties; open circuit cells; closed 
circuit cells; solutions. 11. Storage or secondary batteries; construc- 
tion; setting up; charging. 12. Tesla and Hertz effects. 13. Roent- 
gen Radiography. 14. Wireless telegraphy; arrangement of circuits 
of coil and coherer for sending and receiving messages; coherers; 
translating devices; air conductors; tables; contents; index. 

XII -1-269 pages, 78 illustrations, 6x6) inches, cloth, $1.00. 



ELECTMCAL INSTRUMENTS 

AND TESTING 

How to Use the Voltmeter, Ammeter, Qalvanometer, Potentiometer, Ohmmeter, 
the Wheatstone Bridge, and the Standard Portable Testing Sets. 

Bf NORMAN H. SCHNEIDER. 



THIRD EDITION WITH NEW CHAPTERS ON 

TitTim Wires aid Cables aid LocATiitt Faults 

In Telegraph and Telephone Systems. 

BY JESSE HARGRAVE, 
Assistant Electrical Engineer, Postal Telegraph Cable Co, 

The fact that two editions of this book have already been sold 
proves the utility of this work. The publishers, however, deter- 
mined to make it still more complete and up to date by adding 
additional chapters especially for telephone and telegraph wire 
men. The new information was prepared by an authority. 

The first chapters of the work describe the various forms of 
electrical testing and measuring instruments and their construction.. 

The balance of the work is devoted to practical measuring and 
testing, using the different instruments described and including 
tests for insulation, resistance, current and e.m.f. made with a 
voltmeter, as well as many telephone and telegraph tests. 

In working out the many practical examples simple algebraic 
formulas only arc used and these are fully explained m plam lan- 
guage. Most of the diagrams have been specially drawn for this 
book. The work is divided into XIII chapters as follows: 

Introduction. Chapters I and II, The Galvanometer. Ill, 
Rheostats. IV, The Voltmeter. V, The Wheatstone Bridge. VI, 
Forms of Portable Sets. VII, Current Flow and e.m.f. VlII, The 
Potentiometer. IX, Condensers, X, Cable Testing. XI, Testing 
with Voltmeter. XII, Testing Telegraph Wires and Cables. XIII, 
Locating Faults in Telegraph and Telephone Wires and Cables. 

Tables. . Index. 

866 pages, 133 illustrations and diagramSi 12mo.| cloth, $1.00^ 
Full limp leather, $2,004 



293 pages, 298 illustrations, 8vo. 
Clotli, $1.00 net. 



THE 



MODEL LIBRARY 



VOUL 



Gmsfsting of the f dflowing four American f)ooks, 
with very complete general index* 

The Study of Electricity and Its Laws 
for Beginners. 

How to Install Electric Bells, Annun- 
ciators and Alarms- 
Dry Batteries, How to Make and Use 
Them. 

Electrical Circuits and DiagranriS. Illus 
trated and explained. 



THE PRACTICAL ENGINEER'S HANDBOOK. 
TO THE CARE AND MANAGEMENT OF 

E LECTRIC P OWER P LANTS 

By NORMAN H. SCHNEIDER, 

Chief Engineer, "White CUy," CoUng'oxiod, Ohio. 

EXTRACTS FROM PREFACE. 

In revising the first edition of Power Plants the author decided 
to greatly enlarge it in the hope that it will have a still greater 
success than the first one. The section on theory is thoroughly 
revised. A complete chapter on Standard Wiring including new 
tables and original diagrams added. The National Fire Under- 
writers* rules condensed and simple explanations given. 

Direct and alternating current motors have been given a special 
chapter and modern forms of starting rheostats described at length. 
The principles of alternators have been considered also trans- 
formers and their applications. Modern testing instruments and 
their use are given a separate chapter. New matter has been 
added to storage batteries including charging of automobile bat- 
teries, 10 new tables, and 137 new illustrations. 

SYNOPSIS OF CONTENTS OF CHAPTERS. 

1. The Electric Current; series and multiple connections; 
resistance of circuits; general explanation of formulas. 

2. Standard Wiring; wiring formulas and tables; wiring sys- 
tems; cut-outs; conduits; panel boxes; correct methods of wiring. 

3. Direct and Alternating Current Generators; manage- 
ment in the power house; windings; selection of generators. 

4. Motors and Motor Starters; various forms of motors; con- 
trollers; care of motors and their diseases; rules for installing. 

5. Testing and Measuring Instruments; voltmeter testing 
and connections; instruments used; switchboard instruments. 

6. The Storage Battery; different kinds; switchboards for 
charging fixed and movable batteries; management of battery. 

7. The Incandescent Lamp; various methods of testing; life 
of lamps. 

8. Engineering Notes ; belts and pulleys h.p. of belts. Tables. 

Contents. Index. 

« 

290 pages, 203 illustrations. 12mo., cloth, $1.50. 
Full limp leather, $2.50. 



Design of Dynamos 

BY 

SILVANUS P. THOMPSON, D. Sc^ B. A^ F. R. S. 

EXTRACTS FROM PREFACE. 
** The present work is purposely confined to continuous curjnent 
generators. The calculations and data being expressed in inch 
measures; but the author has adopted throughout the decimal sub- 
division of the inch; small lengths being in mils, and small areas of 
cross-section in sq. mils, or, sometimes, also, in circular mils." 

CONTENTS OF CHAPTERS. 

1. Dynamo Dbsign as an Art. 

2. Magnetic Data and Calculations. Causes of waste of 
Power. Coefficients of Dispersion. Calculation of Dispersion. 
Determination of exciting ampere-turns. Example of Calculation. 

3. Copper Calculations. Weight of Copper, Wire. Electrical 
resistance of Copper, in cube, strip, rods, etc^ Space-factors. Coil 
Windings; Ends; Insulation; Ventilating; Heating. 

4. Insulating Materials and Their Properties. A list of 
materials, including " Armalac," " Vitrite," " Petrifite," " Mican- 
ite." " Vulcabeston,'' " StabiUte." " Megohmite," etc. With tables. 

6. Armature Winding Schemes. Lap Windings, Ring Wind- 
ings, Wave Windings, Series Ring- Windings, Winding Formulae. 
Nimiber of circuits. Equalizing connections. Colored plates. 

6. Estimation of Losses, Heating and Pressure-drop. Cop- 
per Losses, Iron Losses, Excitation Losses, Commutator Losses, 
Ix)sses through sparldng. Friction and Windage Losses^ Second- 
ary Copper Losses. 

7. The Design of Continuous Current Dynamos. Working 
Constants and Trial Values; Flux-densities; Length of Air-gap; 
Number of Poles; Current Densities; Number of Armature Con- 
ductors; Ntunber of Commutator Segments; Size of Armature 
(Steinmetz coefficient); Assignment of Losses of Energy; Cen- 
trifugal Forces; Calculation of Binding Wires; Other procedure in 
design. Criteria of a good design. Specific utilization of material. 

8. Examples of Dynamo Design. 

1. Shimt-wotmd multipolar machine, with slotted dnmi anna- 
ture. 2. Over-compotmded Multipolar traction generator, with 
slotted drum armature, with general specifications, tables, dimen- 
sions and drawings, fully described. 

A number of examples of generators are given in each chapter, 
fully worked out with rules, tables and data. 

VIII. X 253 pages, 92 illustrations, 10 large folding plates and 4 
Three-color Plates, Svo., doth, $3.50. 



Dyaamo=Electric Machinery 

VOL. L— CONTINUOXJS CURRENT. 



BY 



SILVANUS R THOMPSON, aSc^, RA^^RRS, 



7ih Edition Revised and Greatly Enlarged. 



CONTENTS OF CHAPTERS. 

I. Introductory. 2. Historical Notes. 

3. Physical Theory of Dynamo-Electric Machines. 

4. Magnetic Principles; and th« Magnetic Properties of Iron. 

5. Forms of Field-Magnets. 

6. Magnetic Calculations as Applied to Dynamo Machines. 

7. Copper Calculations; Coil Windings. 

8. Insulating Materials and their Properties. 

9. Actions and Reactions in the Armature. 

10. Commutation; Conditions of Suppression of Sparking. 

II. Elementary Theory of the Dynamo, Magneto and Separately 
Excited Machines, Self -exciting Machines. 

12. Characteristic Curves. 

13. The Theory of Armature Winding. 

14. Armature Construction. 

15. Mechanical Points in Design and Construction. 

16. Commutators, Brushes and Brush-Holders. 

17. Losses, Heating and Pressure-Drop. 

18. The Design of Continuous Current Dynamos. 

19. Analysis of Dynamo Design. 

20. Examples of Modern Dynamos (Lighting and Traction). 

21. Dynamos for Electro-Metallurgy and Electro-Plating. 

22. Arc-Lighting Dynamos and Rectifiers. 

23. Special Types of Dynamos; Extra High Voltage Machines^ 
Steam-Turbine Machines, Extra Low Speed Machines, Exciters, 
Double-Current Machines, Three-Wire Machines, Homopolar (Uni- 
polar) Machines, Disk Dynamos. 

24. Motor-Generators and Boosters. 

25. Continuous-Current Motors. 

26. Regulators, Rheostats, Controllers and Starter. 

27. Management and Testing of Dynamos. 

Appendix, Wire Gauge Tables. Index. 

996 pages, 573 illustrations, 4 colored plates, 32 large folding 

plates. 8vo.. cloth. $7.50. £ 



Alternating - Current Machinery 

BEING VOL. II OF 

DYNAMaELECTRIC MACHINERY. 

BY 

SILVANUS P. THOMPSON, DJSc^ BJL, FJtS. 



Owing to the enormous increase in the use of electrical machinery 
since the publication of the sixth edition of Dynamo-Electric 
Machinery the author has deemed it advisable to divide the work. 
Vol. I. is devoted to Direct Current Machinery and this the 
second part. Vol. II. Alternating Current Machinery. 
Amongst the many new features treated special mention must be 
made of the number of fine colored plates of windings and the many 
large folding scale drawings. These two volumes make the most 
comprehensive and authoritative work on dynamo ' machinery. 
The work has been so universally adopted that it has been found 
necessary to translate it into Fx'ench and German. 

CONTENTS OF CHAPTERS. 

1. Principles of Alternating Currents. 

2. Periodic Functions. 

3. Alternators. 

4. Induced E.M.F. and Wave-Forms of Alternators. 

5. Magnetic Leakage and Armature Reaction. 

6. Winding Schemes for Alternators. 

7. Design of Alternators. Compounding of Alternators. 

8. Examples of Modem Alternators. 

9. Steam Turbine Alternators. 

10. Synchronous Motors, Motor Generators, Converters. 

11. Parallel Running of Alternators. 

12. Transformers. 13. Design of Transformers. 

14. Induction Motors. 15. Design of Induction Motors. 

16. Examples of Induction Motors. 

17. Single-Phase Induction Motors. 

18. Alternating-Current Commutator Motors. 

Appendix. The Standardization of Voltages and Frequencies. 

Complete Index. 

XX 4- 848 pages, 546 illustrations, 15 colored plates and 24 large 
folding plates. 8vo., cloth. $7.50^ 



Books for Steam Engineers. 



DIGRAM OP CORLISS ENGINE. A large engravinjg giving 
a longitudinal section of the Corliss engine cylinder, showing rela- 
tive positions of the piston, steam valves, exhaust valves, and 
wrist plates when cut-off takes place at "^ stroke for each 15 degrees 
of the circle. With full {)articulars. Reach-rods and rock shafts. 
The circle explained. Wrist-plates and eccentrics. Explanation of 
figpires. etc. Printed on heavy paper, size 13 in. x 19 in., 25c. 

THE CORLISS ENGINE and its Management. A Practical 
Handbook for young engineers and firemen, (3rd edition) by J. T. 
Henthorn. A good litUe book, containing much useful and practi- 
cal information. Illustrated, cloth , $ 1 .00. 

THE FIREMAN'S GUIDE to the Care and Management of 
Boilers, by Karl P. Dahlstrom, M.E., covering the following sub- 
jects: Firmg and Economy of Fuel; Feed and Water Line: Low 
Water and Priming: Steam Pressure: Cleaning and Blowing Out; 
Greneral Directions. A thoroughly practical book. Cloth, 50c. 

A B C OP THE STEAM ENGINE. With a description of the 
automatic shaft governor, with six large scale drawings. A prac- 
tical handbook for firemen helpers and voung engineers, giving a 
set of detail drawings all numbered and lettered and witn names 
and particulars of afl parts of an up-to-date American high speed 
stationary steam en^ne. Also a large drawing and full descrip- 
tion of the automatic shaft governor. With notes and practic^ 
hints. This work will prove of great help to all young men who 
wish to obtain their engineer's license. Cloth, price 50c. 

HOW TO RUN ENGINES AND BOILERS. By E. P. Watson, 

(for many years a practical engineer, and a well-known writer in The 
Engineer^ A first-rate book for beginners, firemen and helpers. 
Commencing from thebe^^nning, showing how to thoroughly overhaul 
a plant, foundations, lining up machinery, setting valves, vacuum, 
eccentrics, connection, bearines, fittings, cleaning boilers, water tube 
boilers, running a plant, and many useful rules, hints and other 
practical information; many thousands already sold. 160 IMige8» 
fully Illustrated, cloth, $1.00. 

AMMONIA REFRIGERATION. ByLLRiDwooD. Apracti- 

cal work of reference for engineers and others employed in the man- 
agement of ice and refrigerating machinery. A nrst-rate book, be- 
ginning from the bottom and going carefully through the various 
processes, stage by stage, with many tables and origins^ illustrations. 
Cloth, $1.00. 

MEYER SLIDE VALVE. Position diagram of cylinder with 
cutoff at 1^, ^, % andj{ stroke of piston with movable valves, on 
card 7 }^in. x 53^ in. Price, 25c« 



Movable Yalye Models, Diagrams and Charts. 



MEYER'S VALVE. A position diagram of cylinder l^dth cut-off 
** J» i» I ^^^ J stroke of piston. By W. H. Weightman. With 
movable valves. Printed on card. 25c. net. 

WORKING VALVE MODELS FOR MARINE ENGINEERS. A 

set of four cards: 1, Piston Valve with Steam Inside. 2, Piston 
Valve with Steam Outside. 3, Double-ported Slide Valve. 4, 
Common Slide Valve. Each card is in colors and has movable 
ports. Also fxill descriptive matter. In cloth case. 75c. net. 

WORKING MODELS OF ENGINE SLIDE VALVES. Comprising 
a complete set of eight diagrams in colors, with movable ports: 
1, Short D Slide Valve. 2, Single-acting Piston Valve (for Steam 
Hammer). 3, Meyer's Variable Cut-off Valves. 4, Long D Slide 
Valve. 6, Short D Slide Valve (Balanced). 6, Marine Engine 
Piston Valve. 7, Double-ported Slide Valve. 8, Simple Trick 
Valve. With small booklet giving full instructions $1.25 net. 

WORKING MODEL " X ^ SERIES NO. 1 and 2. No. 1 com- 
plete simple steam engine single cylinder horizontal type fitted 
with a D slide valve, sectional view showing all movable and fixed 
parts, drawn to scale, printed in colors on heavy card, size 6x9} in. 
$1.00 net, with book, $1.25 net. 

No. 2, complete single cylinder steam engine, horizontal girder 
type fitted with Meyer's valve gear, sectional view showing all 
movable and fixed parts drawn to scale, printed in colors on 
heavy card, size 6x9} in. $1.00 net, with book, $1.25 net. 

No. 1 and No. 2 together with book, $2.00 net. These are two 
exceptionally fine models, all moving parts so connected that there 
is practically no back lash, the relative positions of all moving 
parts are shown at every point in the stroke of the engine. 

CORLISS ENGINE CHART. A fine engraving showing relative 
positions of the Piston Steam Valves, exhaust valves and wrist 
plates, etc., when cut-off takes place at } stroke for each 15 de- 
grees of circle, with ftdl partictdars. Size 13x19 in. 25c. Special 
price on a quantity. 

SLIDE VALVE CHART, showing position of the crank pin, 
eccentric, and piston at the point of admission, lead, full speed 
port opening, cut-off, release, full exhaust port opening and com- 
pression. With full directions. A blue print, 14fxl0}, 

LOCOMOTIVE CHARTS. American type, a transparent edu- 
cational chart, with every part of the engine shown and nvmibered 
a good clear engra\dng size. 30x12 in. 25c. 

Atlantic type, a companion chart to above. 25c. 



WATER SOFTENING 

AND 

PURIFICATION 

THX^ SOFTENING AND CL.ARIFICATION 
OF HARD AND DIRTY VITATSRS. 

Br HAROI^D COI^I^ET. 

SecoAd EditioA Revisedl* 



CONTENTS OF CHAPTERS. 

1. Water Supplies — Hard Water; Hardness; Dirty Water; Town 
Waters. 

2. Water for Steam Boilers — Quantity Evaporated; Deposit 
from Hard Water; Cost of Evaporation; Waste of Fuel Due to 
Scale; Acid Waters; Wear and Tear of Boiler Plates; Different 
Kinds of Deposit; Removal of Deposit; Blowing down Boilers; 
Boiler Compositions; Internal Scumming Apparatus; Surface Con- 
densers; Exhaust Steam; Oily Water; Explosions; Heating Hard 
Water; Cracking off Scale; Purifying Feed Water; Economizers; 
Feed-Water Heaters; Table of Fuel; Economy; Water-Tube Boilers. 

3. Water for Manufacturing and Technical Processes — Destruc- 
tion of Soap by Hard Water; Amount of Waste Soda; Lime; Dye- 
ing; Tanning; Paper-Making;- Distilling. 

4. Chemistry of Water Softening — -Softening Processes; Lime 
Process; Soda Process; Lime and Soda Process; Lime; Carbonate 
of Lime; Sulphate of Lime; Chloride of Calcium; Carbonate of 
Magnesia; Sulphate of Magnesia; Chloride of Magnesia; Iron; 
Corrosion; Sea Water; Greasy Water; Tidal Water. 

5. Reagents for Softening and Clarifying Water — ^Lime; Caustic 
Soda; Carbonate of Soda; Aluminate of Soda; Sulphate of Alu- 
mina; Alum; Sulphate of Iron; Solubilities of Different Substances 

6. Clarification — Unassisted Settlement; Settling Vessels; As- 
sisted Settlement; Filtration; Filters of Different Kinds; Cloths. 

7. Drinking Water — Influence of Hardness; Sulphate Hardness; 
Magnesia; Softened Water; Waters Naturally Soft; Acid Waters; 
Lead in Water. 

8. Testing Water — Directions for Taking Samples; Analysis; 
Volumetric Tests; Soap Test for Hardness; Burettes for Solutions; 
Dilution of Very Hard Waters; Acid Test for Alkalinity and 
Temporary Hardness; Strength of Acid; Testing Lime- Water; 
Soda Solutions; How to Make Test Solutions; Indicators; Useful 
Tables. Index. 177 pages, 6 illustrations, 12mo.y cloth. $2.00*. 




SPONS 



A WORK THAT SHO ULD BE IN YOUR BOOKCASE. 

The general method of treatment of each subject, is first 
the raw materials worked upon^ its characteristics, variations 
and suitability; secondly, the tools used, the sharpening 
and isse; thirdly, devoted to typical examples of work to be 
dbne^ materials, and how to do similar 'work, etc« 

THE FOLLOWINQ ARE THE PRINCIPAL CONTENTS. 

Mechanical Drawing, (13 pages.) 

Mechanical Movements, (55 pages.) 

Casting and Founding in Brass and Bronze, (30 pages.) 

Forging and Finishing, (46 pages.) 

Soldering in all its branches, (26 pages.) 

Sheet Metal Working, (10 pages.) 

Turning and Turning Lathes, (31 pages.) 

Carpentry, (224 pages.) 

Log Huts, Building, Etc., (8 pages.) 

Cabinet-Making, (36 pages.) Upholstery, (6 pages.) 

Car^/ingand Fretwork, (13 pages.) 

Pic jure Frame Making, (4 pages.) 

Pfinting, Graining and Marbling, (28 pages.) 

Staining, (13 pages.) Gilding, (3 pages.) 

Polishing, (23 pages.) Varnishing, (4 pages.) 

Paper Hanging, (4 pages.) Glazing, (7 pages.) 

Plastering and White Washing, (9 pages.) 

Lighting, (8 pag[es.) 

Foundations and Masonry, (46 pages.) 

Roofing, (14 pages.) 

Ventilating and Warming, (13 pages.) 

Electric Bell and Bell Hanging, Gas Fitting, (8 pages.) 

Roads and Bridges, Banks, Hedges, Ditches and Draiiis, An* 
phalt Cement Floors, Water Supply and Sanitation. 
Votal number of pages 702. Total number illustrations 1,420 

Bound in substantial half-extra, - PRICE BY MAIL ONLY $2.50 

We have an 8 page drccslar giving kdi oooteate which will be 

ftee oo eopllcalioii* 



PMUh^ Weekly, Aiminl ettbecrHytion, Subscrifytloii 6 moothe, $tM 
Skttfit muBbere, 8c. $3,00 peetiMid. 4 *' $1.00 

The Modrl Engineer 

AND EI^KCTRICIAN. 

The BEST Puper for Youna: Engineers, Students, Model Makers, ApprentlceSi 
and all interested in Mecluuiical and Eiectrical Work. 



SPECIAL FEATURES. 

Practical Articles by experienced writers on the construction and 
working of model steam, gas and oil engines; model locomotives 
and railways; model boilers; model steam and electric launches, 
and sailing yachts; lathes and metal and wood- working tools; 
pattem-makmg; 'brass and iron founding; forging; model 
aynamos and motors; electric bells, telephones and batteries; 
accumulators; electric lighting; influence machines; electrical 
experiments; motor cycles, &c., &c. 

Model Engineers and their Worlc. — Illustrated interviews with 
prominent model engineers, describing their workshops, their 
methods of working; and soine of their models. 

Our Beginners' Cotamn. — A section devoted to elementary 
ii^truction on the use of tools; the making of simple apparatus 
and models, and the carryin|^ out of easy experiments. 

practical Letters from our Readers. — A correspondence 
column, wherein readers can descrrbe workshop apphances or 
methods of their own invention and discuss practical matters of 
mutual interest. 

Amateurs' Supplies. — Under this heading rhort descriptions of 
new tools, ap^ratus and materials are inserted, thus keeping the 
reader posted^up in the latent improvements. 

A System of Queries and Replies, by which all readers of the 
journal can obtain information and advice on mechanical or 
electrical subjects. 

Original Woiidne Drawinfj^ and high-class illustrations are a 
regular feature of the journal. 

^ Prise Competitions open to all readers, are announced frpm 
time to time, on all subjects. 

Model Yachting Notes, Kew Books, &c.^ &c; 

All subscriptioQs should besentto 



SPONS' ENCYCLOP/GDIA 

OPTHB 

Ifldustrial Arts, Mannfactares 



AND 



Commercial Products. 



EDITED BY 

Q. G. ANDRE, F.G.S., Asso.-M. Inst. C.E 

AND 

C. G. WARNFORD LOCK, F.L.S., F.Q.S., M.IJV1.M. 

Assisted by many prominent Manufacturers, Chemists and Scientists. 



This encyclopedia is written by practical men for practical men. 

Raw Materials form perhaps its most important feature and are 
dealt with in a way never before attempted. 

Manufacturers are discussed in detail from the manufacturing 
standpoint by manufacturers of acknowledged reputation. 

Special consideration is given to the utilization of waste, the pre- 
vention of nuisance, and the question of adulterations. ' 

Technicalities are explained, and bibliographies (English, Ameri- 
can, French, German, etc.), are appended to the principal articles. 

Over 2,000 pages and nearly 2,000 illustrations. 

We are offering a Limited number of sets of a 

SPECIAL THREE VOLUME EDITION HANDSOMELY 

BOUND IN HALF-MOROCCO, CLOTH-GILT, 

MARBLED EDGES, $15.00 NET. 



A full descriptive circular can be had on application. 



Latest practice. New and oris^inal cuts. 



Katharine Mellish's 

COOKERY 

AND 

DOHESTIC MANAGEHENT, 



SYN0P5I5 OF CONTENTS. 

Complete Breakfast Menus, with receipts, pages 1 — ^27. 

Complete Luncheon Menus, with receipts, pages 28 — 74. 

Tea Menus, High Tea Menus, with receipts, pages 75 — 134. 
Complete Dinner Menus, with receipts, pages 125—220. 

processes : — ^This chapter is illustrated with exact position of the 
cook*8 hands during the various operations of preparing, boning 
birds and joints, trussing fish, joints, poultry, game, hares, rabbitSi 
etc. Larding and icing, etc. 

Receipts of separate dishes. 

Stocks and soUps of all kinds, broth, gravjr, etc. 

Fish. — To clean, general rules for cooking. Numerous receipts 
for boiling, baking, stewing, frying iSsh of all kinds. 

The preparation and making of gravies, stuffing, forcemeats, 
purees, garnishes and sauces for all purposes, with many receipts. 

Entrees. — Their preparation and serving, with receipts. 

Joints. — Preparation, cooking and serving of, with many receipts. 

Vegetables. — Preparation and cooking of plain and drdSsed vege- 
tables of all kinds and how to serve them. 

Poultry and game. — Preparation, cooking and serving, with receipts. 

Pastries, pudding and sweet dishes. Cakes, biscuits, bread. 

Omelets. — With receipts for preparing, cooking and serving. 

Ices, confectionery, syrups, jams, preserves-and preserving, cor- 
dials, liqueurs, and aerated drinks. Cookery for invalids, ccuring, 
serving, etc., etc., and very complete index and contents. 

987 Images, 56 lull page colored platea, 439 lllus. Size, 7i in. s 
1 Ok In. X 2i In. Pull wateiproof texederm ^ 0.60§ 



Dubelle's Famous Fonuulas. 

KNOWN AS 

Non Plus Ultra. Soda Fountain Requiiitei of ^odum TImoi. 

Bj «• H. DVBIEI^I^B. 

A practical Receipt Book f Of DruggistSy CAemists, Confectioners and Venders 

cf Soda Wmter. 

8/NOP8I8 olFcONTENTS. 

Introduction. — iMotes on natural fruit juices and improved me- 
thods for their preparation. Selecting the fruit. Washing and 
pressing -the fruit. Treating the juice. Natural fruit syrups and 
mode of preparation. Simple or stock syrups. 

FOBICULAS. 

Fruit Syrups.— Blackberry » black current, black raspberry, ca- 
tawba, cherry, concord g^ape, cranberry, lime, peach, pineapple, 
plum, quince, raspberry, red current, red orange, scuppemong grape, 
strawberry, wild grape. New Improved Artificial Fruit Syrups. — 
Apple, apricot, banana, bitter orange, blackberry, black current, 
cherry, citron, curaooa, grape, groseille, lemon, lime, mandarin, mul- 
berry, nectarine, peach, pear, pineapple, plum, quince, raspberry, 
red current, strawberry, sweet orange, tangerine, vanilla. • Fancy 
Soda Fountain Syrups. — Ambrosia, capillaire, coca-kina, coca-van- 
lUa, coca- vino, excelsior, imperial, kola-coca, kola-kina, kola-vanilla, 
kola-vino, nectar, noyean, orgeat, sherbeV, syrup of roses, syrup of 
violetSw Artificial Fruit Essences. — Apple, apricot, banana, tierg- 
amot, blackberry, black cherry, black currant, blueberry, citron, 
cranberry, gooseberry, grape, lemon, lime fruit, melon, nectajine, 
orange, peach, pear, pineapple, plum, quince, raspberry, red currant, 
strawberry, (concentrated Fruit Phosphates. -Acid solution of 
phosphate, strawberry, tangerine, wild cherry. — 29 different formulas. 
New Malt Phosphates — 36. Foreign and Domestic Wine Phos- 
phates — 9. Cream-Fruit Lactarts. — 28. Soluble Flavoring Ex- 
tracts AND Essences — 14. New Modern Punches— 18. Milk 
Punches — 17. Fruit Punches — 32. Fruit Meads — 18. New Fru*t 
Champagnes — 17. New Egg Phosphates — 14. Fruit Juice Shakes 
— 24. Egg Phosphate Shakes. Hot Egg Phosphate Shakes. 
Wine Bitter Shakes — 12. Soluble Wine Bitters Extracts — 12. 
New Italian I/emonades — 18. Ice Cream Sodas — 39. Non.Poison- 
ous Colors. Foam Preparations. Miscellaneous Formulas— 26. 
Latest Novelties in Soda Fountain Mixtures — 7. Tonics. — Beef, 
iron and cinchona; hypophosphite ; beef and coca ; beef, wine and 
iron ; beef, wine, iron and cinchona ; coca and calisaya. Lactarts. 
— Imperial tea ; mocha coffee ; nectar; Persian sherbert. Punches. 
Extracts.— Columbia root beer ; ginger tonic ; soluble hop ale 
Lemonades.^— French ; Vienna. Egg nogg. Hop ale. Hot tom. Malt 
wine. Sherry cobbler. Saratoga milk shake. Pancretin and wina. 
Kola-coco cordial.^ Iron malt phosphate. Pepsin, wine andiron, etc 

157 Pa^ag, Naarly 500 FormnlM. 12mo, Clotk, ft 1.00 



PAINT — ^ M 
AND COLOR a"IXINQ. 

A Practical Handbook 

For PalnterSt Decorators, and all Who Have to Mix Colors* 

Containing many samples of Oil and Water Paints of various 

colors^ including the principal Graining Grounds^ and upwards 

of 500 different Color Mixtures^ with Hints on Color and 

Paint Mixing generally. Testing Colors, Receipts for 

Special Paints, &c., &c. 

By ARTHUR SEYMOUR JENNINGS. 



Second Edition, Rewritten and Considerably Enlarged. 



Contents of Chapters. 

I. — Paint and Color Mixing. 

II. — Colors or Strainers. 

III. — Reds and How to Mix Them. 

IV. — Blues and How to Mix Them. 

V. — Yellows and How to Mix Them. 

VI. — Greens and How to Mix Them. 

VII. — Browns and How to Mix Them. 

VIII. — Greys and How to Mix them. 

IX. — ^Whites and How to Mix Them. 

X. — Black Japan in Color Mixing. 

XI. — Grainmg Grounds and Graining Colors. 

XII. — Water Paints, Painting and Vami^ing over Water Paints, 

Distempers, &c. 
XIII. — Testing Colors, Purity of Materials, Tone, Fineness of 

Grinding, Spreading Capacity, &c. 
XIV. — Notes on Color Harmony. 
XV. — Tables, Notes and Receipts, Care of Brushes, Putty Receipts, 

&c. Description of Colored Plates. Index. 



The eifliit pistes contain 171 samples of Colors, Qralninff Qroonds, Tints off 
Water Paints, and Non-Poisonous Distempers. 

This is the most Practical and Up-to-Date Work on this Subfect, Is very 
clearly written, and will enable any man who studies it to make Bisser Waces. 

With 149 pas:e8 of descriptive matter, 8vo, cloth, price, $2.50 



4 NEW AMERICAN BOOK ON INIDSTRUL ALCOHOL 



A PRACTICAL HANDBOOK ON THE 

Distillation of Alcohol 

FROM FARM PRODUCTS AND 

DE-NATURINQ ALCOHOL. 



By F. a WRIGHT* 



Including the Free Alcohol Law and its Amendment, the Govern- 
ment regulations therefore and a number of U. S. government 
authorized de-naturing formulas. 

In the preparation of this, the second edition, the author has 
followed his original plan of writing a plain practical handbook on 
the manufacture of alcohol and de-naturing for industrial pur- 
poses. This industry is boimd to grow to enormous proportions 
as it has in Germany where over 100,000,000 gallons were manu- 
factured last year principally in small farm distilleries. This work 
is not intended as a scientific tre^ftise but as a help to farmers 
and others wishing to go into this industry on a moderate scale. 

The original matter has been carefully revised. Some of the 
chapters rewritten and a very considerable amount of new informa- 
tion added. The total number of illustrations brought up to 60 
including a number of plates giving the layout of distilleries. 

Contents of Chapters. 

1, Alcohol, Its various forms and sources. 2, The preparation 
of mashes and Fermentation. 8, Simple Distilling Apparatus. 4, 
Modem Distilling Apparatus. 5, Rectification. 6, Malting. 7 
Alcohol from Potatoes. 8, Alcohol from Grain, Com, Wheat, Rice 
and other Cereals. 9, Alcohol from Beets. 10, Alcohol from Molasses 
and Sugar Cane. 11, Alcoholometry. 12, Distilling Plants. Their 
seneral arrangement and equipment. 13, De-natured Alcohol and 
U. S. Authonzed De-naturing Formulae. 14, De-naturing Regu- 
lations in the United States. Index. 

281 pages, 60 illustrations and plates, 12iiio., sloth, 91404 
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